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is called a plane polygon. If the line do not lie in one plane, we have in one case what is called a curve of double curvature^ in the other a gauche polygon. The term 'curve of double curvature' is a. very bad one, and', though in very general use, is, we hope, not ineradicable. The fact is, that there are not two curvatures, but only a curvature (as above defined) of which the plane is continuously changing, or twisting, round the tangent line. The course of .such a curve is, in common language, well called ' tortuous ;' and the measure of the corresponding property is conveniently called TwtuMity.
12. The nature of this will be best understood by considering the curve as a polygon whose sides are, indefinitely small. Any two consecutive sides, of course, lie in a plane -anti in that plane the* curvature is measured as above; but in a curve which is not plane the third side of the polygon will not be in the .same plant- with the first two, and therefore the new plane in which the curvature is to be measured is different from the old one. The plane of the curvature on each side of any point of a tortuous curve is sometimes called the Osculating Plane of the curve at that point. As two successive positions of it contain the second side of the polygon above nu-n-tioned, it is evident that the osculating plane passes how one position to the next by revolving about the tangent to the curve.
18. Thus, as we proceed along such n, curve, the curvature in general varies; and, at the same time, the plane in which the cur-vature lies is turning about the tangent to thr curve. The r.ur of torsion, or the tortuosity, is therefore to be measured by thr r.itr lit which the osculating plane turns about the tangent, per unit length of the curve. The simplest illustration of a tortuous curve ia the thread of a screw. Compare § 41 (d),
14.   The fnifgral Curvature, or wAw/t fAangg of direr/fant of nn arc of a plane curve, is the angle through which the tangrnt has ttiuu-d fis we pass from one extremity to the other.    The <j."rr<ny ftirt-.tttirt of any portion is its whole curvature divided by itii length.    Stij.pt r,e a line, drawn through any fixed point, to turn no ai wlwayr* m be parallel to the direction of motion of a point describing thr, curve: the angle through which this turns during the motion of thr point exhibits what we have defined as the integral curvature.    In r'ati-mating this, we must of course take the enlarged modem meaning of an angle, including angles greater than two right angles, and abu negative angles.   Thus the integral curvature of any eluded curve or broken line, whether everywhere concave to the interior or not, is fuur right angles, provided it <Jk>es not cut itself.    That of a. I,emm«ate,
g^ is zero. That of the Epicylotd jo) is eight right angles; mitt so on.
15.    The* definition in last section may evidently be extended to &. plane polygon, and the integral change of direction, or the angle between the first and last sides, is then the sum of its exterior anglrs, all the sides t«mg produced each in the direction in which thu